Plasmids, bacterial strains, and supports: Plasmids: the gene of N-terminal Histagged formate dehydrogenase from Candida boidinii (FDH), was synthesized and cloned into pET28b(+) (pET28-fdh_cb) by Genscript Inc. ( Hong Kong). The other plasmid encoding, His-tagged superfolded green fluorescent protein (sGFP), 1 Histagged glycerol dehydrogenase from Bacillus stearothermophilus 2 (GlyDH) and NADH oxidase from Thermus thermophilus 3 were previously described elsewhere.
immobilized enzyme to a 200 µL reaction mixture placed in one well of a 96-well microplate and maintained under agitation at 25ºC in a Varioskan™ Flash Multimode Reader (Thermo Scientific). Activity was calculated by the reduction of NAD+ into NADH by monitoring the increment in absorbance at 340 nm. One unit of either FDH or GlyDH activity was defined as the amount of enzyme required for release one μmol of NADH per minute. NADH oxidase (NOX) activity assay: NOX activity was measured by monitoring the oxidation of NADH. Reaction mixture was composed of 0.5 mM of NADH and 0.15 mM FAD+ dissolved in 25 mM sodium phosphate at pH 7.
The enzymatic reaction was triggered by adding 5 µL of properly diluted soluble or immobilized enzyme to a 200 µL reaction mixture placed in one well of a 96-well microplate and maintained under agitation at 25ºC in a Varioskan™ Flash Multimode Reader (Thermo Scientific). Activity was calculated by the oxidation of NADH to NAD+ by monitoring the increment in absorbance at 340 nm. One unit of NOX activity was defined as the amount of enzyme required for release one μmol of NADH per minute. For each sample, 5 different beads were measured, collecting 200 f-d curves per bead. We need a large number of f-d curves since we find some curves where the indentation occurs too far from apex of bead due to slight rolling, where the bead is wrongly contacted, too noisy curves etc. All these curves must be discarded for analysis since they don't represent the mechanical properties of the material but are inevitable in this type of measurements. For these reason we need a large number of curves in order to have reliable data. The standard error expresses how accurate the mean E value is regarding the experimental data; this error varies with number of f-d curves considered for analysis while standard deviation is not affected by the number of analyzed curves. Figure S1 . Force-displacement curves in approach half-live of the colloidal probe on the reference "hard" surface (blue) and the Ag-G bead loading sGFP (black). δ is the indentation depth observed for the Ag-G microbeads immobilizing sGFP. The higher force is applied the higher δ value. The inset shows the quality of the fitting of the indentation versus force data with the Hertz model. Figure S2 . Force (A) and topographical (B) maps of agarose beads immobilizing sGFP taken under buffer conditions. The topographical and force maps were obtained: in the dynamic mode with pyramidal tips (B) and in the force volume mode with colloidal tips (A), respectively. In both cases, sGFP was immobilized on Ag-G at pH 10 and 25ºC during 24 hours. Immobilized proteins decorate the fibers increasing the roughness of the surface. Topographical maps of plain agarose beads without the proteins were not shown since the pyramidal standard tip exclusively used for the topographical studies dived into the very soft material making impossible to acquire reliable data to construct the corresponding topographical map. Only when proteins were attached to the beads, the latter were stiff enough to avoid the tip diving resulting in reliable topographical maps. 
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